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METAL CUTTING BAND SAW WITH SUSPENDED SAW FRAME 
[0001] DE 40 40 470 Al discloses a metal cutting band saw with a machine frame on 



trie workpiece to be processed on the machine frame. The vise contains a stationary clamping 
jaw that also serves as a reference surface. 

[0002] A swivel support makes it possible to move the saw frame in which the bandsaw 
blade is supported into different miter positions. The required swivel support is arranged 
underneath the plane of the workpiece and carries not only the saw frame but also a 
workpiece support table that serves to support the part of the workpiece that is subjected to 
the cutting process during sawing. 

[0003] The advantage of this arrangement is that the bandsaw blade does not produce a 
horizontal pivoting motion relative to the support table and consequently always cuts into the 
support table at the same location independently of the adjusted miter position. 
[0004] However, this can only be accomplished if one is willing to accept several 
significant disadvantages. 

[0005] The swivel support is located in a region in which dirt, chips and cutting 
compound accumulate. The swivel support itself is difficult to access for maintenance work. 
When the miter angle is adjusted, the table underneath the workpiece must also be pivoted. 
The forces exerted upon the support table by the workpiece are quite variable and depend on 
the relative shape of the workpiece. Thus, significantly varying forces occur when the table 
must be pivoted. This is the reason the drive for adjusting the miter angle must be designed 
for the highest occurring force. 

[0006] These high forces make exact adjustment of the miter angle practically 
impossible. Due to the inherent elasticity of the entire arrangement, stresses of varying 
intensity occur as a function of friction conditions between the support table and the 
workpiece. The actual miter position deviates from the desired miter position as a function of 
the stress. 

[0007] Based on these circumstances, the invention aims to develop a new metal cutting 
band saw that eliminates these disadvantages. 

[0008] According to the invention, this objective is realized with a metal cutting band 
saw with the characteristics of Claim 1 or 2. 

[0009] The novel metal cutting band saw contains a machine frame that comprises a 
support device for the workpiece. A swivel support is arranged on a main carrier which 
stands adjacent to the support device. The swivel support is located above the support device 
and consequently above the workpiece to be processed. An intermediate carrier with the saw 



which the workpiece to be cut is placed. The machine frame is provided with a vise for fixing 
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frame movably mounted thereon is seated on the swivel support. The miter position can be 
adjusted with the aid of the swivel support and the intermediate carrier. 
[0010] Since the swivel support is arranged above the workpiece, significant force is not 
required to pivot the intermediate carrier. During the adjustment of the miter angle, no parts 
that are connected to the swivel support or the intermediate frame engage with the workpiece 
in any way. Thus, the force required to adjust the intermediate carrier is only dependent on 
the extremely low bearing forces, and the adjustment of the miter position is consequently not 
impaired by any inherent elasticities of the system. 

[0011] Since the swivel support is arranged above the workpiece, it is located in a region 
in which neither cutting compound nor chips accumulate. The sealing of the swivel support is 
thereby significantly simplified. The reduced risk of soiling also has very favorable effects on 
the service life and the swivel support accuracy. 

[0012] In addition, the novel arrangement is very compact in the material flow direction. 
[0013] In the other embodiment of the metal cutting band saw according to the invention, 
the swivel support is not located between the main carrier and the auxiliary carrier, but rather 
between the auxiliary carrier and the saw frame. The auxiliary carrier can be vertically 
displaced on the main carrier in order to carry out the movements required for producing the 
cut. The swivel support connects the saw frame to the auxiliary carrier and is thus also 
located in a protected region above the workpiece. 

[0014] Depending on the design of the main carrier, it is possible to easily reach miter 
angles up to 30° without having to significantly increase the size of the machine in the 
longitudinal direction, i.e., in the direction of the material flow. 

[0015] In sawing machines according to the state of the art, it is necessary to use a sector 
shaped turntable, with the sector angle of double miters corresponding to twice the possible 
miter angle. The dimensions of the support table itself thereby produce a machine of 
significant size. 

[0016] The main carrier may be configured in two different ways. The main carrier may 
be realized in the form of a gantry or a gallows. The configuration in the shape of a gantry is 
particularly highly robust, since it is suitable for applications entailing extremely large cutting 
widths. In this case, the distance between the uprights is preferably greater than the 
corresponding width of the saw frame, so that arbitrary adjustments of the miter position can 
be realized. 

[0017] The gallows shaped configuration, in contrast, has the significant advantage that 
the support table for the workpiece is accessible from the side. Long workpieces that must be 
separated in a central region can be introduced into the machine from the side and need not 
be placed on and pushed through the machine longitudinally. 
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[0018] If the projecting beam of the gallows shaped configuration lies parallel to the 
material flow direction so that the upright is offset relative to the cutting position in the 
material flow direction, it is possible to realize miter position adjustments easily in both 
directions. On the other hand, the upright may be moved very close to the cutting point so 
that the projecting beam can be made relatively short. 

[0019] The uprights may be rigidly connected to the machine frame or mounted 
independently of it on a concrete foundation. 

[0020] Different designs may also be considered for the intermediate carrier, on which 
the saw frame is mounted. For example, the intermediate carrier may have the form of an L if 
the saw frame is guided only on one end. Alternatively, the intermediate carrier may 
essentially have the form of a fork. This is advantageous if the saw frame is adjusted in the 
direction of the workpiece along a linear axis. 

[0021] The support device for the workpiece essentially consists of a table top that is 
realized in the form of a replaceable part. The saw cuts into the table top during the sawing 
process. With time, the table top is consumed if the constantly changing miter positions do 
not correspond. However, since only a few miter angles are usually required, only a small 
number of cuts is produced in the table top such that a long service live can in any case be 
expected. 

[0022] In order to simplify the loading of the workpiece into the sawing machine, the 
support device contains rollers, the outer circumferential surface of which contacts a plane 
that also includes the table top. 

[0023] In order to hold the workpiece precisely, particularly when producing miter cuts, a 
vise with a stationary jaw and an adjustable jaw is assigned to the support device in order to 
clamp the workpiece between the jaws. The stationary jaw typically forms a reference plane 
that is contacted by the workpiece and relative to which the miter angle is measured. In order 
to simplify the determination of the length of the workpiece to be cut into sections, the 
vertical swivel axis preferably lies in a plane that is defined by the stationary jaw of the vise. 
[0024] Additional refinements of the invention form the objects of the dependent claims. 
In this respect, the invention also claims combinations of characteristics that are not described 
in a specific embodiment. 

[0025] Since the swivel support is arranged above the workpiece, significant force is not 
required to pivot the intermediate carrier/During the adjustment of the miter angle, no parts 
that are connected to the swivel support or the intermediate frame engage with the workpiece 
in any way. Thus, the force required to adjust the intermediate carrier is only dependent on 
the extremely low bearing forces, and the adjustment of the miter position is consequently not 
impaired by any inherent elasticities of the system. 
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[0026] Since the swivel support is arranged above the workpiece, it is located in a region 
in which neither cutting compound nor chips accumulate. The sealing of the swivel support is 
thereby significantly simplified. The reduced risk of soiling also has very favorable effects on 
the service life and the swivel support accuracy. 

[0027] In addition, the novel arrangement is very compact in the material flow direction. 
[0028] In the other embodiment of the metal cutting band saw according to the invention, 
the swivel support is not located between the main carrier and the auxiliary carrier, but rather 
between the auxiliary carrier and the saw frame. The auxiliary carrier can be vertically 
displaced on the main carrier in order to carry out the movements required for producing the 
cut. The swivel support connects the saw frame to the auxiliary carrier and is thus also 
located in a protected region above the workpiece. 

[0029] Depending on the design of the main carrier, it is possible to easily reach miter 
angles up to 30° without having to significantly increase the size of the machine in the 
longitudinal direction, i.e., in the direction of the material flow. 

[0030] In sawing machines according to the state of the art, it is necessary to use a sector 
shaped turntable, with the sector angle of double miters corresponding to twice the possible 
miter angle. The dimensions of the support table itself thereby produce a machine of 
significant size. 

[0031] The main carrier may be configured in two different ways. The main carrier may 
be realized in the form of a gantry or a gallows. The configuration in the shape of a gantry is 
particularly highly robust, since it is suitable for applications entailing extremely large cutting 
widths. In this case, the distance between the uprights is preferably greater than the 
corresponding width of the saw frame, so that arbitrary adjustments of the miter position can 
be realized. 

[0032] The gallows shaped configuration, in contrast, has the significant advantage that 
the support table for the workpiece is accessible from the side. Long workpieces that must be 
separated in a central region can be introduced into the machine from the side and need not 
be placed on and pushed through the machine longitudinally. 

[0033] If the projecting beam of the gallows shaped configuration lies parallel to the 
material flow direction so that the upright is offset relative to the cutting position in the 
material flow direction, it is possible to realize miter position adjustments easily in both 
directions. On the other hand, the upright may be moved very close to the cutting point so 
that the projecting beam can be made relatively short. 

[0034] The uprights may be rigidly connected to the machine frame or mounted 
independently of it on a concrete foundation. 

[0035] Different designs may also be considered for the intermediate carrier, on which 
the saw frame is mounted. For example, the intermediate carrier may have the form of an L if 
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the saw frame is guided only on one end. Alternatively, the intermediate carrier may 
essentially have the form of a fork. This is advantageous if the saw frame is adjusted in the 
direction of the workpiece along a linear axis. 

[0036] The support device for the workpiece essentially consists of a table top that is 
realized in the form of a replaceable part. The saw cuts into the table top during the sawing 
process. With time, the table top is consumed if the constantly changing miter positions do 
not correspond. However, since only a few miter angles are usually required, only a small 
number of cuts is produced in the table top such that a long service live can in any case be 
expected. 

[0037] In order to simplify the loading of the workpiece into the sawing machine, the 
support device contains rollers, the outer circumferential surface of which contacts a plane 
that also includes the table top. 

[0038] In order to hold the workpiece precisely, particularly when producing miter cuts, a 
vise with a stationary jaw and an adjustable jaw is assigned to the support device in order to 
clamp the workpiece between the jaws. The stationary jaw typically forms a reference plane 
that is contacted by the workpiece and relative to which the miter angle is measured. In order 
to simplify the determination of the length of the workpiece to be cut into sections, the 
vertical swivel axis preferably lies in a plane that is defined by the stationary jaw of the vise. 
[0039] Additional refinements of the invention form the objects of the dependent claims. 
In this respect, the invention also claims combinations of characteristics that are not described 
in a specific embodiment. 

[0040] Embodiments of the object of the invention are illustrated in the figures. The 
figures show: 

[0041] Figure 1, the metal cutting band saw according to the invention with a gantry 
shaped main carrier viewed in the direction parallel to the material flow; 
[0042] Figure 2, a top view of the metal cutting band saw shown in Figure 1 , in which the 
miter position adjustments are shown by broken lines; 

[0043] Figure 3, a metal cutting band saw according to the invention with a gallows 
shaped main carrier viewed in the direction parallel to the material flow; 
[0044] Figure 4, a top view of the metal cutting band saw shown in Figure 3, in which the 
miter position adjustments are shown by broken lines; 

[0045] Figure 5, a metal cutting band saw according to the invention, in which the saw 
frame is pivotally supported, and 

[0046] Figure 6, another embodiment of the metal cutting band saw according to the 
invention with a gantry shaped main carrier viewed in the direction parallel to the material 
flow. 
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[0047] Figures 1 and 2 show a metal cutting band saw 1 according to the invention. The 
metal cutting band saw 1 has a machine frame 2, with a gantry shaped main carrier 3 that is 
mounted on the floor foundation spanning said machine frame. An intermediate carrier 4 that 
serves to hold a saw frame 5 is pivotally supported on the main carrier 3. 
[0048] The machine frame 2 consists of a lower frame 6 with legs 7. Two angled profile 
rails 8 and 9 that extend continuously in the longitudinal direction are mounted on the upper 
side of the frame 6. Several rollers 1 1 that serve as a workpiece support are arranged axially 
parallel and adjacent to one another between the angled profile rails 8 and 9. The rollers 1 1 
can rotate freely and their upper sides are tangent to an imaginary common plane. Between 
the rollers 1 la and 1 lb, a plate like support table 12 lies on the lower frame 7 between the 
profile rails 8 and 9. In its initial state, the support table 12 has a flat, smooth surface that lies 
at the same level as the plane defined by the rollers 1 1 . 

[0049] A stationary jaw 13 of a vise 14 is mounted next to the profile rail 9, where said 
stationary jaw carries a flat contact surface. The vise 14 also contains a movable jaw 15 that 
can be adjusted perpendicularly to the stationary jaw 13 on not shown rails. The workpiece 
16 in the form of an I beam 16 is clamped between the two jaws 13 and 15 in Figure 1. The I 
beam 16 extends perpendicular to the projection plane of Figure 1 . 

[0050] The main carrier 3 is composed of two uprights 17 and 18 that are interconnected 
by means of a crossbeam 19. The two uprights 17 and 18 stand on either side of the machine 
frame 2 and are connected, if so required, to the machine frame 2 by means of an additional 
crossbeam 20. 

[0051] The crossbeam 19 contains a swivel support 21 that serves to connect the main 

carrier 3 to the intermediate carrier 4. The swivel support 21 contains a support spindle 22 

that extends through a corresponding bore in the crossbeam 19. On its upper end, the spindle 

22 is connected without rotational play to a gear wheel 23 that meshes with the screw of a 

drive motor 24. The spindle 22 is axially secured in the crossbeam 19 with conventional 

elements (not shown in detail), for example, deep groove ball bearings. On its lower end, the 

spindle 22 is connected without rotational play to the intermediate carrier 4. 

[0052] The spindle 22 defines a vertical swivel axis 25 that lies in a plane that also 

includes the workpiece contact surface of the stationary clamping jaw 13. 

[0053] The intermediate carrier 4 has the form of a fork and is composed of a 

crossbeam 26 as well as two parallel arms 27 and 28 separated by a certain distance. 

[0054] The crossbeam 26 extends horizontally and consequently parallel to the crossbeam 

19, where both arms 27 and 28 are aligned parallel to the vertical swivel axis 25. 

[0055] Each of the two arms 27 and 28 carry a guide rail 3 1 on the side that faces the 

viewer, where said guide rails are parallel and cooperate with complementary slides on the 

saw frame 5. The complementary slides are shown in a top view in Figure 2 and are 
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designated by reference symbol 32. The slides 32 and the guide rails 31 may be realized such 
that they form ball bearing travelers. 

[0056] The saw frame 5 consists of a box shaped housing, in which two rollers 33, 
indicated by broken lines, are supported axially parallel to one another. The axes of rotation 
extend horizontally. The bandsaw blade 34 runs around the two rollers 33. In its lower region, 
the saw frame 5 is provided with a recess 35, where the bandsaw blade 34 is exposed. Two 
bandsaw blade guides 36 and 37 are arranged in the region of this recess 35. These bandsaw 
blade guides turn the bandsaw blade 34 so that the working edge of the teeth of the bandsaw 
blade point downward from between the two bandsaw blade guides 36 and 37, as shown, 
while the rest of the bandsaw blade 34 lies flat against the guides. 

[0057] The right roller 33 can be selectively set in rotation with the aid of a drive motor 
38 that is flanged to the rear side of the saw frame 5. Another (not shown) drive serves for 
adjusting the saw frame 5 in the direction of the workpiece 16 during the cutting process. 
[0058] The figures show that the distance between the two uprights 17 and 18 is 
sufficiently large to accommodate the saw frame 5 with the interposed drive motor 38. 
[0059] The function of the metal cutting band saw 1 shown is described below: 
[0060] After the vise 14 is opened, a workpiece 16 is supplied by means of the support 
rollers 1 1 and then clamped between the two clamping jaws 13 and 15 by closing the vise 14. 
The clamping jaws 13 and 15 are positioned and adjustable in such a way that the bandsaw 
blade 34 cannot collide with the clamping jaws 13 and 15 in any miter position. 
[0061] After the workpiece 16 is clamped in position, the desired miter angle is adjusted 
by actuating the drive motor 24. This causes the spindle 22 to turn about the vertical axis 25, 
with the intermediate carrier 4 as well as the saw frame 5 participating in this swiveling 
movement. The swiveling movement is stopped as soon as the desired angle between the 
bandsaw blade 34 and the longitudinal axis of the workpiece 16 is reached. 
[0062] Due to the special type of geared connection between the spindle 22 and the drive 
motor 24, any rotational movement of the spindle 22 is blocked after the drive motor 24 is at 
a standstill, i.e., the chosen miter position is maintained. 

[0063] After the miter angle is adjusted, the saw frame 5 is guided vertically downward 
along the two arms 27 and 28 that act as a parallel guide, with the aid of a not shown drive 
motor. During this downward movement, the bandsaw blade 34, positioned with its working 
edge between the two bandsaw blade guides 36 and 37, cuts into and through the workpiece 
16. The adjusting movement is stopped after the workpiece 16 is completely separated. 
During this process, the bandsaw blade 34 also cuts into the support table 12 by a certain 
distance. 

[0064] After the workpiece 16 is separated, the saw frame 5 is moved back into the upper 
position shown in Figure 1 along the two arms 27 and 28 by the driving device. In this 
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position, a free passage is created between the bandsaw blade 34 and the upper side of the 
workpiece support device 2. 

[0065] Instead of using a stationary vise 14, the machine frame 2 may also be provided 
with a vise according to DE 40 40 470. In this arrangement, the movable clamping jaw 15 
can be moved back and forth horizontally, parallel to the stationary clamping jaw 13, in order 
to securely clamp the workpiece 16 in position at any miter angle. 

[0066] Figures 3 and 4 show another embodiment of the novel metal cutting band saw 1 . 
The essential difference can be seen in the design of the main carrier 3. 
[0067] In the embodiment according to Figures 1 and 2, a gantry shaped main carrier 3 is 
used. The main carrier 3 in the embodiment according to Figures 3 and 4, in contrast, has a 
gallows like shape. It consists of a single upright 17 and a projecting beam 41 that projects 
from the upright 1 7 a certain distance, parallel to the longitudinal direction of the machine 
frame 2. On its free end, it is provided with the above described swivel support 21 that 
defines the swivel axis 25, with the swivel axis lying in the plane that contains the contact 
surface of the stationary jaw 34. The upright 17 is directly mounted on the machine frame 2. 
[0068] In the embodiment according to Figures 3 and 4, a drive device is not provided for 
adjustment of the miter angle. The intermediate carrier 4 is swiveled manually in this case. 
After the desired miter angle is adjusted, the spindle 22 is prevented from turning by means 
of a clamping lever 42. 

[0069] The use of a swivel support located above the workpiece, which serves to adjust 
the miter angle, is not limited to saw frames that are guided in a parallel fashion. 
[0070] Figure 5 shows an embodiment in which the saw frame 5 is mounted on the 
intermediate carrier 4 similarly to a folding knife. The intermediate carrier 4 in the 
embodiment according to Figure 5 has the form of an L and is composed of a crossbeam 45 
and a arm 46 that extends vertically downward. The saw frame 5 is hinged via the 
schematically indicated swivel support 47 to the intermediate carrier 4 at the lower free end 
of the arm 46. The position of the horizontally extending swivel axis 47 is chosen such that 
the bandsaw blade 34 extends approximately horizontally in the end position, i.e., the 
bandsaw blade extends similarly to the bandsaw blade 34 in the embodiment shown in Figure 
1 when the workpiece 16 is completely separated. 

[0071] Figure 6 shows another embodiment of a metal cutting band saw according to the 
invention, where this embodiment is realized similarly to that shown in Figure 1 . Identical 
components are identified by the same reference symbols as in the previously discussed 
figures and are not described in detail. The description of Figure 6 is essentially limited to the 
differences between the respective embodiments. 

[0072] The basic difference in comparison to the embodiment shown in Figure 1 is that 
the swivel support 21 is not used to connect the main carrier to the auxiliary carrier, but is 
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arranged between the auxiliary carrier 4 and the saw frame 5 as shown in the figure. The 
auxiliary carrier 4 in the embodiment according to Figure 6 consists of a simple crossbeam 
that extends parallel to the crossbeam 19. Vertically extending guide rails 59 and 61 are 
provided on the two uprights 17 and 18. Slides, which are contained in the auxiliary carrier 4 
and are not visible in the figure, can be moved along the aforementioned guide rails such that 
the auxiliary carrier 4 is vertically displaced. The drive motor used to realize the vertical 
movement of the auxiliary carrier 4 is covered by the upright 17 and is thus not visible in the 
figure. 

[0073] Here the swivel axis of the swivel support 21 extends in a plane defined by the 
stationary jaw 13. The axis is aligned vertically and thus extends parallel to the adjusting 
movement along the guide rails 59 and 61. 

[0074] Like the embodiment shown in Figure 1, the swivel support 21 is arranged above 
the workpiece and located in a well protected region. The space beneath the saw table is 
clear, and it is not necessary to elevate the saw table to an impractical height in order to 
accommodate a correspondingly strong swivel support that is also able to support the 
workpiece. 

[0075] It is quite obvious that the arrangement shown in Figure 6 could, in principle, also 
be realized in an embodiment according to Figure 3, in which the main carrier is not realized 
in the form of a gantry, but rather a gallows shaped structure. In this case, the auxiliary carrier 
4 may be vertically displaceable on the upright 17. The swivel support 21 for connecting the 
auxiliary carrier 4 to the saw frame 5 would here be arranged on the auxiliary carrier 4. 
[0076] A metal cutting band saw contains a main carrier, on which an intermediate carrier 
is pivotally mounted. The saw frame that can be adjusted in the direction of the workpiece is 
mounted on the intermediate carrier by means of a swivel support or a parallel guide. The 
swivel support used to connect the main carrier to the intermediate carrier is located above 
the workpiece to be processed. 



